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STRATIGRAPHIC SECTIONS OF THE PHOSPHORIA FORMATION

IN WYOMING, 1947-48

INTRODUCTION Mainy local residents, property owners, and
phosphate companies furnished information and

As part of a comprehensive investigation of the services and gave access to property. D. L. King
phosphate deposits of the western field begun in 1q47, of the San Francisco Chemical Company has been
the U. S. Geological Survey has measured and sampled especially helpful in this regard.
the Permian Pl'osphoria formation at many localities
in Wyoming and adjacent states. Because these data STRATIGRAPHY OF THE PHOSPHORIA
will not he fully synthesized for many years, seg- FORMATION IN SOUTHWESTERN WYOMING
ments of the data, accompanied by little or no inter-
pretation, will be published as preliminary reports The Phosphoria formation .,. southwestern
as they are assembled. This report, which contains Wyoming consists of a lower phospriatic shale memher,
abstracts of some of the sections me-asuri'd in west- 95 to 145 feet in thickness, overlain hy the Re-x chert
ern Wyoming (p1. 1), is one of this series. The field membi-r, chirty limes.'tone 65 to l45feet inthicknt's, 5,anid
and laboratory procedures adopted in fhe-Ie invest!- capped by an upper shale member, 15 to 60 feet in
gations are, described rather folly in a companion re- tli~knc.ss. It oVe-rlies the Pe'nnsylvaniari Wells form-
port (McKelvey and others, IiI5Za). afion atnd uriderli's the Traissic Dinwoody formation.

Althjough thi' Wit Is formation consists large-ly of
Many people have taken part ini tills inve-sti - quartzost sandstun-, -alcareous In part, the oppl

gallon. R. M. Campbell, It. A. GulbrailiSeii, H. A. 25 feet o it' Tot. is, dark gray limes tone'. It is quiva -
Harris, D. M. Larrahee, F. W. 01 aiV 0. A. ayi- icnt to thi plit' ni-nil, r of the- Wells formlatvi in a
R. S. Sears, H. P. Sheldon, and R. A. Smart potrte- I- Idaho and mnay It,- 11wcor~lii of the i,-riit
pated in the description if thi. strata and the- eolb-leciin mi-mlir (A mn-itt') of the Pho.,phriia fir-maitii t
O1 tile SamjI I's referred to tt this report. D). B. Ditnik, Motntia nliitia I-rn Wyoi iig and tiii iia,
H. A. Larsen, and T. K. Rugby asststedl in tihe prt-plr- limi-ston- m-nil -tl Owi Park City formnatioi in tt1:h
ation of expi sores arid tht- c rushing atnd sp litting if (M- K. lve , 19t4"). I )1 td.finatinc n

sample-, in the fie-ld. Inlabrtrltl-t'tii of tl limetsto- .I~. ari-iis silistoni', anid sn
samples for chemit-al ati.ilvs is Wia Storn' inlini ,
C'010. , aUld, r the- diri'-tioii of W. 11. I-l-itt. i tf Ill pii- tii phiiiic Iay,-rs or'- in lii-I--u

Ihis~thji ni' nib, I-m r if t~l 'iw lli~ firmiiion,
Most iii Ili- P',Ci ioai ii-tilii u~l r-. hi-t Ilb- ilt' 5 hak- ni-rolir cohitairis thin lavi-r. ' if

niail,- foi' tOw Sir..'-I I T. S .. Bur -au if ii--. at iii. lioshhil , 1, . It h11 full illiki-ss of the' fot'neltiir
Northim-st Flcrhi'.tl-itLiAi'ii;,-llioiy, 11,. i-u1 11 n-mLit' dI mn samlilid at La Liund Cirni'.u
)ri-g. , onridr the ijirieLtiori of.. AT "h'- bfin and M. I.. Co'iil trAivi .nidl FoiII.I rk of I'iri - C ri-- Thet
WVright. Most. of ir- AI\,() 31 F, 2(I)3 , '< li;'t iitilidl liilt litItin, iii iit' riqtain' mary layrs %thich

A,,irr n.- i- ,ii by he- Trae- -- i o-S- , tii 1 ,ta- l,,t''isI , i iiil I .% in aI niothi utii diiiiCto, ii''ei
--i-it-ry if liii- Sirv--y in 1)hiii , I) _. i r 0it rt th, > - I ll rn 1v group -i n slina i i

ca. m-re,, fr-i- F. S. GriiAi, \

.,f Il -, ITrogramptiii t' liots t, iz- pr i- A in iii II '- I in- n-il1. r a itt ll in ailta -nlt tairts of Idaho
hia - C. I.- Waring. 'li, ';im;. fril-oi. i-lt' arid oiit Vi. is h,,, ad'.% ie-i,( c-1l i lmt'-litnlary

( a (n' i)i)ai ,m~myimlfor 11 F) lt , f'-rth I si (NT, K--'. ho oral olin-rvs, lQ5-1 iidii ) and Aill
V () 'T, P in i l"' l i~l"itiii, and ii 1, 11 niliT in im i oir~i,,i-t'-iI mmlii. fil'. Lotm-r. Soffit . it Io ay hire

ni-mnicil 1,alm..rotit'ymif lii hm'ii-, V~illm. -Aithlority 1Il.i1 S01 ni 'isii'. of tll IiN" r' thur ll tfis mi -
,. t,~o lV" a mM, -Xilainii, andi hp-lmitimi il.- h,~ ri t-in - rn kVN.,mmg m to% ;it iml-itifi-i in iiiottllit'

Ii I. M rtimi-r, iif thi tti-mi of Mili-- it Aliis. Iff fhl tIm r- dii. h -u ii lin in Idaho I i n(am , rtiin i -l-ijt

Compiilaitin tif t.- da huis i-n latrgiy by lI-. I'.
Sbhli andI F. D. Fri-sk- urii-t the uiviit'ionr iif SlRA'llGiAP'Hi( SF''lt)NS
R. . -nir.frt-aiomof the tahilar data ha~s
ne-n largi-ly by Ani;. C'tzze-ttii. Anitl i Lit~l 11ad abStra'cts of stratigrap-iL

si:ctins m.-at''d- ait fivi- Inca litres foll-A . Thir
Ac.knowlrgments t-;itiiilts, as siell [is liii' locationsm of itliers ii be re'-

Sp-c ia 1 thuanks red-W.W. Wilml'y, Hi-Imuith We- - )rdIt,,aesoi npaeI

dnA, and J1. Sti i'Williams, who i mntrihiiti-rmii h in Tb- s i-mqi;otitafi.-i spec't-trogr'aphi c analyses
the- way of advice aind sigge--st innis inil;lntnng and mi)rg;iri- mad,- iii flu - laoratories, of both fbi' Geological Smii''.'.y
izafion of thi' fie Id promgram. 1 l ist of hiitl flu' fir'ld and flu Blir-ani if Mini's at- hasid 1111t1 comNIMSOnIs
andl labora tory investigations has Imin nrri partly by' witlb a staindard plam' i'iprem'sm-nting knowni qulant[iies of
thi, D ivi sion of Raw Mat ial s of the Atomic Energy the elements tested fr atnd madt at t hi'same, ixposlire.
('ommission. This suort is gratefully acknowledged. Great-r sensitivities firr many elements calliti i obtained



PERCENT as0 THICK- AVERAGE
MESS k . .. ,50 20 10 0 LITHOLOGY IN FEET PERCENT Ot5CRIPTOWt

FEET - -Dinwoody formation

0 -- Mudetone

Upper shale member
- -3 13

- - ___ Phosphate rock: pisolitic, medium-hard, grayiah-beown, thick-bedded; chert at bse

4S 1 Madacoge: hard, grayish-brown and brownish-blackr, thin- and chick-bedded; some
- - medium-bard interbedded dolomite

- -Phosphate rock: oolitic and non-colitic, bard, black, ctin- and thick-bedded;
- 6 13 chart and mudstone incerbeda

Rex chert member

Chert ad limescone: hard, black, thick-bedded chert; bard, brownisb-gray, thick-
67 reeIbedded limescone represents about 10 percent of unit

100

13 CoeredPhosphacic shale member

Dolemice: hard, henuasa-Sray sad black, chick-beddedl; mudstose ad phosphate
14 3 rock interbeda

1 23 Phosphace rock: oolicic, medium-hard, dark-gray and browniab-biack, fissile to
cbicP'hedded; soft limescone and equdstone iaterbeda

150 10 6 Limestone: hard, $may, chick-bedded; mudatone and phosphate-rock incerbeds

4 2 Idudatone: hard, black, fissile to thick-bedded. 'Vsnadiferous zone, 0.68 percent
I average V201 concenc
Dolomite, mudstome, and limeatone: interbedded, argillaceous hard, brownish-

- - a, 7 black 'dolomite, phosphatic soft to medium-hard, black mudatone, sod argillaceous
hard, brownish-black limestone

-4 19 Phosphace rock: coarse-grained, oolitic, soft, black, chin-bedded
5 7 Dolomice: soft, black, thick-bedded; phosphate rock interbedded near top

2001 3 26 Phosphate rock. medium oarso-praisted, oolitic, soft, black, this-bedded

Mademme sad dolomite: istarbedded soft, black, this-bedded insdstone, said medium-
21 9 hard, brownishm-black, thin-bedded dolomite; some finely oolitic, black,pbos-

11 23 Phosphate rock: aelitic, soft to .edisbd, black, isu, to ti-bedded
3 6 Dolomlite: soft to hard. heovaiqh-blak to black, this- to chick-bedded

1 Pho hat rock: olitic, soft to medium-hard, black, tissule to thin-bedded;
6 6 Pdolomite ad mudatone interbeds.

6 2 Mudstone; medium-hard, brownish-black to black, fissile to thin-bedded, phos-
phate rock at base

2 Wells formation

I ILimestone

Figure 1. --Generalized section of the Phosphoria formation at Coal Canyon
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by additional exposures. The standard sensitivities for REFERENCES
the elements noted in this report are as follows:

Huleatt, William P., 1950, Automatic sample
preparation saves time, money for U. S. G. S.:

Percent Eng. and Min. Jour., vol. 151, no. 6, pp. 62-67.
Element Geological Survey Bureau of Mines

McKelvey, V. E., 1949, Geological Studies of the
Al .......... 0. 0001 .......... 0. 005 western Phosphate field: Am. Inst. Min. Met.
Sb .......... .001 ........... 05 Eng. Mining Trans., vol. 184, pp. 270-279.
As .......... .1 .......... .1
Ba .......... •001 .......... . 08 McKelvey, V. E., Davidson, D. F., Sheldon, R. P.,
Be .......... .001 .......... . 001 Hoppin, R. A., Campbell, R. M., and Weeks,
Bi .......... .001 .......... .002 R. A., 1952a, Stratigraphic sections of the Phos-
B .......... .001 .......... . 001 phoria formation in Idaho-first report: U. S,
Cd ........... .01 ............ .1 Geol. Survey Circular 208.
Cs .......... 1.0 .......... --

Ca .......... 001 .......... .01 McKelvey, V. E., Smith, L. E., Kinney, D. M.,
Ce .......... .1 .......... -- Huddle, J. W., Hosford, G. F., Sears, R. S.,
Cr .......... 001 .......... .02 Sprouse, D. P., and Stewart, M. D., 1952b,
Co .......... 001 .......... . 01 Stratigraphic sections of the Phosphoria form-
Cb .......... 01. ........... 01 ation in Utah: U. S. Geol. Survey Circular 211.
Cu .......... .0001 .......... .001
Dy .......... . 01 .......... ..
Er .......... . 01 .......... --
F .......... .1* .......... ..
Gd .......... .01 ........ .. .--
Ga .......... .01 ........ .. .05
Ge .......... . 00: .. .......... .01
Au ........... .. • ......... .01
Hf . ..... .... .1 ........ --
In .......... .001 .......... .05
Fe .......... .001 .......... . 005
La .......... .01 ........ .. .--
Pb .......... .01 .......... .1
Li .......... .1 .......... .2
Mg .......... . 0001 .......... . 001
Mn ........... 001 .. .......... .004
Hg .......... .1 .......... .1
Mo .......... . 001 .......... . 004
Na..............01.........-
Ni .......... .001 .......... 01
P. .......... . 1 .......... . 01
Pt ...... .... .01 .. ......... --
K. .......... . 1 .......... ..
Pr .......... .01 ............-
Re .......... .1 ........... --
Rb .......... 10.0 ........... --
Sm .......... . .1. ........... . -Sc.............1.I.......... ....--Sc .......... I -

Si .......... . 0001 .......... . 002
Ag .......... . 001 .......... .001
Na .......... . 1 .......... .05
Sr .......... . 01 ........... .1
Ta .......... . 1 .......... . 1.0
Tb .......... . 1 ........... --
TI .......... .1 .......... ..
Th .......... .1 ........... --
Sn .......... .01 .......... .01
Ti ... .......... 001 .. ........ .. .002
W .......... . 1 ........... .1
U .......... l. ..........--
V .......... . 01 .......... .01
Y .......... . 001 ........... --
Zn .......... 001 .......... . 05
Zr .......... 001 .......... .003

* A third exposure is required.
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